It has long been recognized that prolonged administration of thiocyanate causes goiter and hypothyroidism both in men (Barker, 1936; R. obinson and O'Hare 1939; Rawson et al., 1942) and in laboratory animals (Astwood, 1943; Rawson et al., 1944) . Workers have since confirmed that these actions of thiocyanate depend upon its interference with the iodide trapping mechanism of the thyroid. Iodide uptake was inhibited definitely in vivo with rat (Wolff et al., 1946) and chick (McGinty, 1949) , as well as in vitro with sheep thyroid slices Wolff et al., 1946) . Further, thiocyanate induced an immediate discharge of almost all inorganic iodide accumulated in the thyroid of rat (VanderLaan and VanderLaan, 1947) and man (Stanley and Astwood, 1943) .
As to the mechanism of these effects, no ultimate conclusion has been reached (c. f. Astwood, 1949; VanderLaan and Storrie, 1955) , although some authors stressed the competition between thiocyanate and iodide at a point of active transport of the latter (Salter, 1950; Wollman, 1956 ). On the other hand, a considerable amount of evidence has now been accumulated indicating that thyroid uptake of iodide is closely related to the energy metabolism.
Under in vitro conditions, cyanide (Schachneret al., 1944) , anaerobiosis, and various metabolic inhibitors including 2, 4-dinitrophenol (Ereinkel and Ingbar, 1955 a, b) decreased iodide accumulation of sheep thyroid to cause a discharge of iodide accumulated.
More recently, it was confirmed that iodide uptake of beef thyroid was associated more closely with oxidative phosphorylation than with oxygen consumption (Suzuki, 1956 ). The purpose of the present study is to investigate whether or not the energetical mechanism is involved in thiocyanate action.
To accomplish this, both oxidative phosphorylation and iodide metabolism of beef thyroid slices were measured in vitro at the same time.
Estimation of oxidative phosphorylation of tissue slices was accomplished by a method developed by Katsura et al. (1958) . It was hoped that these experiments would provide evidence for a mode of action of thiocyanate, basing on energy metabolism, apart from that of competitive inhibition, on which most research efforts have been concentrated recently. 
RESULTS
Effect of NaSCN and KSCN upon oxidation and phosphorylation of beef thyroid slices Effect of NaSCN at concentrations ranging from 10-2 to 10-7M was determined. In control flasks same concentrations of NaCl were used instead of NaSCN. Table 1 shows the results, which were also summarized in Figure 1 . As is seen, addition of NaSCN stimulated the oxygen consumption and depressed the phosphorylation considerably, resulting in marked inhibition of oxidative phosphorylation, at concentrations above 10-4M.
Changes of oxygen consumption and phosphorylation are probably proportional with concentrations of NaSCN administered.
At concentrations below 10-5M, the effect of NaSCN upon oxygen consumption and phosphorylation became uncertain.
In comparison with NaSCN, effect of KSCN was tested at a concentration of 10-2M, since at this concentration NaSCN exerted a marked effect in the experiment mentioned above. As shown in Table2, a similar effect was observed oxygen consumption increased by 8 and 10%, phosphorylation decreased by 13 and 17% and the resultant inhibition of oxidative phosphorylation was 19 and 24%.
Effect of NaSCN upon oxidation and phosphorylation of mouse liver slices Aiming at obtaining comparative data, the effect of NaSCN upon mouse liver slices was determined at concentrations of 10-2 and 10-3M.
As Table3 shows, no marked effect was noticeable either in oxygen consumption or phosphorylation.
Effect of NaSCN upon iodide metabolism of beef thyroid slices The results were presented in Table4 and Figure 2 . At a concentration of 10-3M, NaSCN reduced the total uptake of I131, and the amount of inorganic Pitney and Fraser(1953) employing iodination test of milk-protein.
In accordance with these effects upon iodide metabolism, thiocyanate inhibited phosphorylation and oxidative phosphorylation of the thyroid at concentrations above 10-4M, whereas oxygen consumption was stimulated in the same concentration range.
At concentrations below 10-5M, all these effects were likely to dis- 
